Effects of hemoglobin and its breakdown products on synaptic transmission in rat hippocampal CA1 neurons.
During head injuries and hemorrhagic stroke, blood is released into the extravascular space. The pooled erythrocytes get lysed and hemoglobin is released into the intracranial cavities. Therefore, neurons may be exposed to hemoglobin and/or its breakdown products, hemin and iron, for long periods of time. In this study, the electrophysiological actions of these agents on synaptic transmission in rat hippocampal CA1 pyramidal neurons were studied using extracellular field- and whole cell patch-recordings. Previously our laboratory reported that commercially available hemoglobin produced a dose dependent suppression of synaptic transmission in hippocampal CA1 neurons. In the present study, however, we found that this depression was caused by impurities present in the hemoglobin samples. Commercially available hemoglobin and methemoglobin did not have a significant effect on synaptic transmission. Although, reduced-hemoglobin prepared using a method described by Martin et al. [J. Pharm. Exp. Ther. 232 (1985) 708], produced a significant depression of synaptic transients, these effects were due to contamination with bisulfite that was present due to the reducing procedure. Therefore, the technique of Martin et al. was inadequate in removing the reducing agents or their breakdown products. A number of studies in literature used commercial samples of hemoglobin or reduced hemoglobin prepared using the method of Martin et al. Our observations indicate that it would be important to determine if contaminants, rather than hemoglobin, are responsible for the observed effects in these studies. Unlike hemoglobin, its breakdown products, ferrous chloride and hemin, produced an irreversible and significant depression of field excitatory postsynaptic potentials. The relevance of these effects in neurological complications that follow head injuries and hemorrhagic stroke awaits further investigation.